The plane of cleavage in human ferrihemoglobin. I. Ultraviolet difference spectroscopy.
X-ray diffraction studies have shown that hemoglobin has two predominant interfaces in the tetramer at which dissociation to dimers could occur. These interfaces have been designed as alpha1-beta1 and alpha1-beta2. There are 2 tyrosyl residues and 1 tryptophanyl residue in the alpha1-beta2- interface but only 1 tyrosyl residue in the alpha1-beta1 interface exposed to the solvent are perturbed. The ultraviolet difference spectrum between ferrihemoglobin dissociated in 1 M NaClO4 and undissociated hemoglobin revealed two negative peaks, one at 292.5 nm and another at 285 nm. This difference spectrum is due to tyrosyl and tryptophanyl residues which reside on the plane of cleavage and were exposed to 1 M NaClO4 upon dissociation. Hence, dissociation must have occurred along the alpha1-beta2 interface to yield alpha1 beta1 dimers. The deltaF degrees value extrapolated to zero salt concentration calculated on the basis of difference spectroscopy and sedimentation velocity experiments is 8.6 plus or minus 0.7 kcal per mol at pH 7.1 (K equals 4.5 times 10-7.